
 

Risk maps for range expansion of the Lyme disease vector, Ixodes scapularis,
in Canada now and with climate change

   
   
   
Abstract:

BACKGROUND: Lyme disease is the commonest vector-borne zoonosis in the temperate world, and an
emerging infectious disease in Canada due to expansion of the geographic range of the tick vector Ixodes
scapularis. Studies suggest that climate change will accelerate Lyme disease emergence by enhancing
climatic suitability for I. scapularis. Risk maps will help to meet the public health challenge of Lyme disease
by allowing targeting of surveillance and intervention activities. RESULTS: A risk map for possible Lyme
endemicity was created using a simple risk algorithm for occurrence of I. scapularis populations. The
algorithm was calculated for each census sub-division in central and eastern Canada from interpolated
output of a temperature-driven simulation model of I. scapularis populations and an index of tick
immigration. The latter was calculated from estimates of tick dispersion distances by migratory birds and
recent knowledge of the current geographic range of endemic I. scapularis populations. The index of tick
immigration closely predicted passive surveillance data on I. scapularis occurrence, and the risk algorithm
was a significant predictor of the occurrence of I. scapularis populations in a prospective field study. Risk
maps for I. scapularis occurrence in Canada under future projected climate (in the 2020s, 2050s and 2080s)
were produced using temperature output from the Canadian Coupled Global Climate Model 2 with
greenhouse gas emission scenario enforcing 'A2' of the Intergovernmental Panel on Climate Change.
CONCLUSION: We have prepared risk maps for the occurrence of I. scapularis in eastern and central
Canada under current and future projected climate. Validation of the risk maps provides some confidence
that they provide a useful first step in predicting the occurrence of I. scapularis populations, and directing
public health objectives in minimizing risk from Lyme disease. Further field studies are needed, however, to
continue validation and refinement of the risk maps.

Source: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2412857   

Resource Description

Climate Scenario :  

specification of climate scenario (set of assumptions about future states related to climate)

 Special Report on Emissions Scenarios (SRES)

Special Report on Emissions Scenarios (SRES) Scenario: SRES A2

Early Warning System:  

Author(s): Ogden NH, St-Onge L, Barker IK, Brazeau S, Bigras-Poulin M, Charron DF,
Francis CM, Heagy A, Lindsay LR, Maarouf A, Michel P, Milord F, O'Callaghan
CJ, Trudel L, Thompson RA

Year: 2008
Journal: International Journal of Health Geographics. 7: 24
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resource focus on systems used to warn populations of high temperatures, extreme weather, or other
elements of climate change to prevent harm to health

 A focus of content

Exposure :  

weather or climate related pathway by which climate change affects health

 Ecosystem Changes, Temperature

Temperature: Fluctuations

Geographic Feature:  

resource focuses on specific type of geography

 None or Unspecified

Geographic Location:  

resource focuses on specific location

 Non-United States

Non-United States: Non-U.S. North America

Health Impact:  

specification of health effect or disease related to climate change exposure

 Infectious Disease

Infectious Disease: Vectorborne Disease

Vectorborne Disease: Tick-borne Disease

Tick-borne Disease: Lyme Disease

Mitigation/Adaptation:  

mitigation or adaptation strategy is a focus of resource

 Adaptation

Model/Methodology:  

type of model used or methodology development is a focus of resource

 Exposure Change Prediction

Resource Type:  

format or standard characteristic of resource

 Research Article

Timescale:  

time period studied
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 Long-Term (>50 years)

Vulnerability/Impact Assessment:  

resource focus on process of identifying, quantifying, and prioritizing vulnerabilities in a system

 A focus of content
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